SINCE VIRCHOW' outlined the three basic factors in thrombosis as (1) change in the state of the vessel wall, (2) change in the rate of flow, and (3) change in the composition of the blood, many postulates have been made concerning the relative importance of each of these factors.
Inflammation of the wall of the vein was thought to be of primary importance because of Hunter's2 observation that thrombosis occurred in the presence of septic phlebitis. On the basis of this and the observation of Welch3 and of others,4 the clinical concepts of thrombophlebitis and phlebothrombosis emerged as well as an apparent importance of differentiating between these entities. Change in the rate of flow has been shown to be responsible for the origin of thrombosis in many instances. Early observations of Virchow5 and Aschoff6 of thrombosis occurring in the valve pockets of the femoral veins led to the concept of retrograde propagation of these thrombi. Later, Denecke7 and Olow8 observed that the earliest clinical symptoms of thrombosis appeared in the calves and soles, suggesting that thrombosis starts in the lower portion of the leg. This concept was supported by the extensive leg dissections of Rossle,9 Neumann,10 and Putzer" which showed a high incidence of thrombosis in the calves and soles. From these observations developed the concept of ascending propagation of venous thrombi.
Despite the extensive studies cited above, some questions concerning the incidence and distribution of thrombi in the leg veins 
Method of Dissection
After opening the inferior vena cava, common, and external iliac veins, incisions were made in the thighs from the saphenous ring to the medial femoral condyle and the sartorius muscle was divided. The superficial and deep femoral veins, the greater saphenous, and many unnamed branches of these veins were opened and examined for thrombi. The body was then turned to the prone position and posterior incisions were made from the midthigh to the ankle. The distal portion of the femoral, the popliteal, anterior and posterior tibial, peroneal, and lesser saphenous veins were exposed and dissected. The only major veins not accessible to this technique were the greater saphenous vein distal to the knee and the distal portion of the anterior tibial veins. After the veins were dissected, serial transverse incisions were made in the soleus muscle in order to examine the soleal plexus of veins.
A comment on this technique of dissection seems appropriate. Many pathologists raise the objections that: (1) it is offensive to funeral directors, and (2) it prolongs the autopsy excessively. In this study, large arteries were not cut, and the incisions were well sutured. Therefore, the dissection neither interfered with embalming nor disfigured the body. There were no complaints from funeral directors. The time involved was 2 to 3 hours per autopsy, including the time needed to inject the veins and develop the roentgenograms. Since the method of total evisceration is used at this hospital, the leg vein dissection could be carried out simultaneously with the examination of organs without interfering with the work of the prosector. Nor-mal postmortemin venogranm of thighs (antr>ropos-tenior projection). 7 16 11
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Microscopic Examination
Thrombi ranged in age from I day to 6 weeks, except for one which consisted of fibrous bands (over 6 months). All thrombi [20] [21] [22] In our stuidy, the incidence was 48%. This consistent incidence of thrombosis suggests some basic mechanism or series of events causing a thrombus to form in the leg veins of almost one of every two general hospital patients who die.
The distribution of thrombi within the leg suggests that local factors are important. In a series collected from the literature ( 27 Several investigators have found thrombi in the left leg more frequently than in the right.3 '5 31 This is attributed to compression of the left common iliac vein by the right common iliac artery and to pressure of the rectosigmoid colon on this vein. In our study, thrombi on the left were not more common, but this may be due to the small size of the series.
Forward Versus Retrograde Thrombosis
Some early workers, not knowing that thrombi are more prevalent in calf veins than in thigh veins, presumed that all thrombosis propagated in a retrograde fashion. 5' 32 This opinion, however, was not uniformly accepted. Welch,3 in 1899, stated that, "an occluding thrombus may lead to such disturbances of the circulation as to cause the formation of discontinuous multiple thrombi, on both the central and peripheral sides, and these may become connected by red or mixed thrombi." With the development of the clinical concept of ascending thrombosis,7' 8 followed by thorough pathological studies of the leg veins showing a higher incidence of calf vein thrombosis than thigh vein thrombosis,9' 10 the opinion developed that all thrombosis begins in the small intramuscular veins and progresses in the direction of blood flow.9 The more recent work of Sevitt and Gallagher27 indicates that thrombi arise independently in large and small veins, both in the thigh and calf, and that propagation is both forward and retrograde.
In our series, thrombi were found to originate both in the thigh and in the calf; however, origin in the calf was more common, and in every case in which the thigh and calf were thrombosed in continuity, the thrombi Circulation, Volume XXXV, April 1967 in the calf were older than those in the thigh. These findings support the conclusion that forward thrombosis is more common than retrograde thrombosis, although both occur.
Relationship of Thrombosis to Phlebitis
John Hunter, after studying infected venesection wounds both in human beings and in horses, became the first to attribute thrombosis to phlebitis.2 Virchow,33 on the other hand, observed that cellular reaction in the vein wall usually does not appear until after the thrombus has been laid down. Welch, 3 in studying venous thrombosis in infectious diseases such as typhoid fever, found an inflammatory lesion beneath the endothelium in which he could not demonstrate organisms. 21 31* The presence of a thrombus can induce inflammation in the underlying vein wall, and this inflammation in some patients is extensive enough to produce pain, tenderness, swelling, and fever compatible with the clinical diagnosis of "thrombophlebitis."3' However, the underlying pathogenetic mechanism is primary thrombosis and not primary phlebitis.
One patient in our series had clinical thrombophlebitis. At autopsy there was inflammation of the venous wall and extensive thrombosis. The inflammation occurred not only at the sites of attachment of the thrombus, but also in places where the thrombus was apposed to the endothelim without being attached, suggesting that the thrombus induced the inflammation, and not vice versa.
Hunter and associates2' showed that about 12.5% of patients who died with asymptomatic leg vein thrombosis (phlebothrombosis) died from pulmonary embolism. Three of 12 patients in this study who had leg vein thrombosis without leg signs or symptoms died of pulmonary embolism. On the other hand, fatal pulmonary embolism is not uncommon in patients with clinical evidence of thrombophlebitis. In a study reported by Byrne,35 37% of 347 patients who were treated neither with anticoagulants nor by venous ligation died of pulmonary embolism. No clear evidence indicates that inflammation of the veins prevents thrombi from embolizing or that embolization is more frequent in those patients with leg vein thrombi not associated with venous inflammation.
It is concluded that thrombosis of the lower limbs as seen in this era of medicine usually occurs without inflammation. Inflammation when associated with thrombosis is usually secondary to the thrombosis. The likelihood of embolization is high both in patients with and without inflammation associated with leg vein thrombosis.
*Subtle changes in the endothelium, seen only with special histological techniques,34 are not considered to be inflammation in the usual sense and may be postulated to occur in any patient with thrombosis.
